INTRODUCTION
Due to the similar routes of transmission and risk factors, the rate of human immunodeficiency virus (HIV) and hepatitis B virus (HBV) co-infection is considerable [1] [2] [3] . Chronic HBV infection affects approximately 10% of HIV-infected subjects throughout the world, with higher rates in high HBV endemicity areas and in high risk groups such as injecting drug users [2] [3] [4] . HBV infection progresses more rapidly in HIVinfected patients, with higher rates of HBV viremia, HBV reactivation, cirrhosis and hepatocellular carcinoma [5] . HBV infection has been also associated with more rapid progression of HIV infection to AIDS, by an increased expression of HIVinfected cells and a faster decrease in CD4 lymphocytes [6, 7] . Moreover, the risk of hepatotoxicity from highly active antiretroviral therapy (HAART) increases in HIV/HBV coinfected patients [4, 8] . Therefore according to the current guidelines, HBV vaccine is highly recommended to all asymptomatic HIV-infected patients without evidence of prior HBV infection or the immunity to HBV, [9, 10] . In healthy adults, HBV vaccination is associated with a good protection against HBV infection and has a seroconversion rate of more than 90% [11, 12] . Due to the impaired immune responses, the success rate of HBV vaccination is lower in HIV-infected cases compared to the general population, with immunogenicity rates varying from 17.5% to 72% [13] [14] [15] . The risk factors for lower rate of responses to HBV vaccine included higher HIV viral load, hepatitis C virus antibody (anti-HCV) positivity and lower CD4 cell count prior to the vaccination [14, [16] [17] [18] [19] . Meanwhile, achieving seroprotection rates of HBV vaccine in HIV-infected patients remains a challenge. Due to the importance of HBV prophylaxis in highrisk groups, particularly HIV infected patients; we aimed to determine the immune responses to standard HBV vaccination in HIV-infected patients and its relation to different variables such as age, sex, route of HIV acquisition and the immune status. 
MATERIALS and METHODS

RESULTS
In this study, 56 HIV-infected patients were enrolled. The mean age of the patients was 36.91±7 years. Among them, 53.6% were male and 46.4% were female. The mean CD4 count of the HIV subjects was 467.54±218.93 cells/mm 3 . The presumed routes of HIV transmission were heterosexual contact (53.6%), intravenous drug use (41.1%), infected blood and blood products transfusion (1.8%), and in 3.6% of the cases, the route of HIV acquisition was not identified. Patients who had received antiretroviral therapy (ART) were 98.1% and the mean duration of their ART was 32.5±21.05 months. The anti-HCV positives were 69.6% of the cases. HBV seroprotection was observed in 56.6% of the HIV-infected patients. There was no significant difference between the cases with or without seroprotection, with regard to sex, possible route of HIV acquisition, CD4 count, receiving ART, duration of their ART and HCV infection.
DISCUSSION
The present study investigated the immune responses to standard HBV vaccination in HIV-infected patients and its relation to different variables. We found a response rate of 56.6% in HIV-infected patients. Our survey showed a lower rate of HBV seroprotection after standard HBV vaccination in case of infected people with HIV, compared to the general population, regardless of their age, sex, possible route of HIV acquisition, CD4 count, receiving ART (and its duration) and HCV infection. Approximately 90-97% of healthy adults will show protective anti-HBs titers after vaccination with recombinant HBV vaccine [11, 12] . It is recommended that all HIV positive adults be screened for prior HBV infection. Any person who is, HBsAg, anti-HBs and anti-HBc negative should receive the three-dose HBV vaccination series, regardless of his/her CD4 count or HIV viral load [20, 21] . Prior studies of the immune responses to HBV vaccine in HIV infected patients have indicated varying response rates from 0% to 87%. [15, 16, 18, 19, [22] [23] [24] [25] . Cornejo-Juárez et al. [26] found 60.7% response rate in HIVinfected patients vaccinated with HBV recombinant vaccine. In Bailey et al. study [27] , the response rate to HBV vaccination was 47%. Higher CD4 counts and lower HIV viral loads were significantly associated with seroconversion. In another investigation by Paitoonpong et al. [28] , the overall response rate to HBV vaccination was 71.4%. The responder group had a significantly higher CD4 counts than the non-responder group. In a survey in Iran on 48 HIV-positive patients, 29.1% of the vaccinated HIV-infected patients had positive anti-HBs titers [29] . In another study performed in Kermanshah, Iran, HBV immune responses were detected in 52.7% of the cases [30] . Studies comparing seroprotection rate of standard hepatitis B vaccination in HIV-positive patients were shown in Table 1 . The association of HBV seroprotection rates and CD4 counts is controversial. Some studies have shown higher response rates associated with higher CD4 counts while others have obtained contrary data [15, 16, 18, 19, [22] [23] [24] [25] . Our study showed that CD4 counts had no influence on the immune response to HBV vaccination and accords with Wilson [16] and Overton [22] studies. [36] 22%
In this study, there was no significant difference in response rates to HBV vaccination in cases with or without HCV coinfection, as shown in other studies [30, 36] . However, few studies have indicated that HCV infection can reduce the responsiveness to HBV vaccination [18] . These discrepancies may be due to the different rates of HCV co-infection in the studied subjects. The lack of association between age or gender and HBV vaccine responsiveness was not unexpected which was in accordance with some previous studies [30, 37] . The association between the HBV vaccine response rates and antiretroviral therapy and its duration has been shown in some studies [2, 30] ; however, other investigations have failed to establish a link between these variables and HBV vaccine seroprotection [32, 38] . We also could not find the influence of antiretroviral therapy and its duration on the immune response rate to HBV vaccine. A major limitation of our study was the relatively small sample sizes which might have led to the nonsignificant results of the variables. In conclusion, our study confirms the previous reports that had indicated HIV-infected patients have a lower response rate to the standard HBV vaccination, compared to the general population. So, other strategies such as increasing the number of HBV immunizations, higher vaccine doses or use of different vaccination routes need to improve the HBV vaccine response rate in HIV cases.
